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‘Several vetias have shown that the- elderly do not 
‘seckaris weil on the Piagetian problems of logical thinking; the 
La tne set of stidies ained at. demonstrating that the elderly 
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performed by the authors assessed performance of 60 
noninstitutionalized. middle-class elderly. females on area and volume - 
conservation tasks. On overall performance only 33.3 percent of ‘the 
' subjects’ wery Classified as conservers, The second study employed a 
training paradigm to determine whether simple verb feddback x 
activated the strategies required for adequate performance on 
conservation tasks. Twenty-two subjects who ering Bhi conserve in the 
. assessment study, were. administered a 20-trial training procedure. 
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indicated-that the feedbask group performed significantly better than ~ 
the control group on the near transfer posttest task and on the five 
out of..six far transfer tasks. The authors argue that the ease with. 
which tyaining effects were established and the improved performance 
‘after- training support the view that the elderly maintain competence 
to isc taal solve probleas of logical thinking. (Author /SE) 
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Two studies were condaeted fo, examine ‘whether the elderly maintain the 


competence to  adegiately solye probl 


_ . \ 
study assessed performance pf 60 noninstitutionalized middle-class eld- 
ance only 3 3% whe the subjects were assified as conservers, The sét- 
ond study employed a ‘traf hing parad to determine whether simple ver-. 


bal feedback activates’ he strategies required for adequate performance 


\on_ conservation: tasks. OS subjects who fatled to conserve in 


} a 4 
the asseaggent study were administered a 20-trial training Procedure. 


Half of ‘these subjects recéived simple verbal feedback following each 


of logical thinking. The -firgt , 


\ 


‘Tespones while bh At received no feedback. An- taneittata posttest indica- as 


ted that the thea k’ are performed ereeenely better than the con- 
troi group od the/ near transfer posttest task and on the majority of far 
2 3 tranafer tacks, The results are discussed in terms of dit competencé~' 


performange digkinction. 
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While traditional quant {tative tbecssngnts of intellg wal perforn- 


ance among the sideely are stick in their findings. Gicres: 1964), | 


¢ 


v3 é 
recent ‘qualitative assessments. have consistently indicated that the eld- ae 


erly perform. poorly . ee Piagetian, tasks of logical thought. Although pop- 


; sihigk eis and task procedures differ in the various studies, poor perform 
. he 


; t 
ance has been found ts, areas as alvyiee as {animistic thinking (Dennis &- 


‘Mallinger, 1949), clases fication (aineet, 959; Denney & Denny 9 NS ; 
‘ \ é: 
‘Dehrey & Lennon, 1972), ‘egocentrism (Loft & Charles, va Rubin, Attes 1. 


well, Piacnly .& Tumglo, 1973), waleiple classificatjon Stotck, Looft & 

>- ; aver ( ° : 
BOOPers 1972), conservation (Coleman, 1972; Kominski, 1968; Papalia, Ken-_ 
X nedy & Sheehan, 1973; Papalig,“Sabverson-& True, 1973; Rubin,-1973, Ru- 


-bin et al. ,1973, Sanders, 1965; Sanders, ,Laurendeau & Bergeron, 1966), <3 

* and several formal operational tasks (Cteytoa - Overton, 1973; Coleman, ; 

1972: Rapala, 1972; Reel Salvergon & True, 19433. Btotk et al., 1972). 
Many of these studies have assumed that with “eth an inevitable neuro- | 


logical deterioration deempanyiog senescence there is also a loss of 
\~ 


“cognitive structures ‘ngndetany for logical ‘thought. (Dennis & Mallinger, 
1949; Koninski, 19683. Papalia, 1972; Sanders, 1965;- Sanders-ct-al., 1966; : 
Rubin et al,, 1973). This idea of areberieed; repression presents. dif fi- 


culties for Piaget’ § theory since ‘the theory sugneste That the operations ; 

* of previous Stages are intesrated with and therefore modified “by a ac~ 

quistedonf of ‘a new stage and thet. formal operational Bheuene Seneoae ‘1 ( 
. throughout dne's efitire adult Aals (Piaget & Inheider ,’ 1969). 
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is ra Arguing against the notion of ‘structural regression, Bearison (1974) ; 
suggested that the decline in the cognitive functioning of older subjects 

aoe is due to nonetrictural repression or to ars increasingly doe gap be- _ 
tween competence and perfornance" (ps 27). In this gnterpretation, com- 


° Ww ‘petence refers to the formal logical: representation of the structures of 


some domain while parfornance refers to the psycholgeical processes ie 
which information embodied. in conpetence is sae and utilized in real 
gituations (Flavell & Wohiwill, 1 9). It has been suggested (Clayton & 
Overton, 1973) that rather than assuming that sha eidents have lost: the 
underlying eseuctutnd coopetence required for logical task sien, ; 
they may ‘simply be shih ting performance or utilization deficits that 
refloct any of a number ‘of task or situational factors. Such factors in- 
blade unfamiliarity with the testing situation, a constrict ing life space, 
te on ih, , ‘dis use of felevant skills or BERALERAEs or ‘pretevencial sions sof thinkints 
‘ - In ‘order to ban this notion of performarice’ deficits in the ccn- 
ae ; text of gable competence, . is necessary ‘to go beyond traditional nie 
sessment studies of the elderly. . As Battin and Kagan (1969) suggested, 


assessment studies reflect the experiences, of the subject’ but only train- 


ine can get ¢ at coupetence. That is, to tthe: extent that short-term. _trairi- 
‘anh . re a ‘ 
ine leads to relatively rapid effects,’ it a more pees to asdume ‘ 


* a ~ . 


. - that training has influenced anpertietal characteristics (e. Sag eoeied 


” motivation, etc.) defined as performance factors, than to assure that 
; training has influenced underlying, structural competence (Beilin, 1971). 
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While there have been ae training studies related to the de 


velopment of lopical structures in the child, there is little informa- 


tion available concerning the effects of conservation training with el- 
‘derly man sSche The args ain pt the present research is to explore 


the hypothesis that the weety mainta competence to adequately 
,Solve Piagetian conservation problems and wiil conserve when such stra- 

. . a . “A 
tegies are activated. Two studies are presented. The first assesses 


e 


area and volume consatvation abilities in elderly subjects. j In the sec~ 
ond study, sai who ‘fail to conserve during the assessment atudy ; 
ard trained and performance ‘s assesséd on a pdgttest. 

dtudy, 1: Aascauvent rg 


Method = 
; 4 


oe wf ie 3 
Subjects jwere 60 Caucasian noninstitutionalized iddle-class fe- ae 


pales. Ares of the subfects ranged from 65.1 years to 75.9 years a 


‘ 


« = 70.3, Pe = 3.5). ouly subjects educated in’ the “United States and’ 
| 

bag had ‘at toes a 6th pefade epee Hs included.’ Educational at- 

‘ciipaane rénged from 6 years to - years (X = 13. 2,,SD = 2.5). aa 


deainels were cyrrent sncetbiasinis in the activities of any one of 


nine senior citizen wontneg: in PhiladelphiA. All subjects were, volun 


. 


_teers and were tested individually ja their own homes by theesenior au- 


thor. Each testing session took approximately one hour. Subjects were 


t < 
free of marked meetOey and visual impairment. 


iene ee . 


‘ ~ 


Procedure 
oO . 
. Subjects were first administered Form 1 of the Quick Te (Ammops & 


nt * at 
Ammons, 1962)’, a brief screening test of general intelligence. Any sub- 


© é <4 7 ° 
af 
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ject with a Quick Test score of less than 85 was excluded from further 


testing.~ Quick Test scores for the 60 subjects ranged from 86'to 145. 


“& = 117.3, sd = 13), ae ‘ 


a 


Following the Quick Test, six Riageries conservation tasks werd ad- 


* . 


, ministered: to each subject individually in etal to assess the eubjoce® 8 
understanding of area and volume concepts.” The presentation order of 
tasks was randomized by ‘a Latin square design and the various orders were 
distributed equally among the 60 subjects. Subjects were given seek 
time as necessary to complete each task. 

Each of the three area conservation tasks (area method one, area 
. met hod tuee and surfaces) and each of the three volume conservation tasks 


‘(interior volume, occupied volume, ‘and displacement volume) were composed 


of three conservation trials and a check trial. 


Regardless of the property being conserved, ‘each conservation trial 


‘consisted of an initial presentation of two quantitatively and percept- 
ually equivalent stimuli. Following the subject's verification of equiv, 


alence, the shape, of” one stimulus was transformed. The subject was asked 


ry 


again if the two “stimuli were the same or different in terms of the quap- 
titative property being considered. The two types of comparisons within 


a@ conservation question were alternated within and across tasks such thet 


the "same" comparison constituted the first part of the question for half 
the trials and the "different" comparison for the other half.: If the sub- 


ject asserted that the stimuli, were different, she was asked to indicate 


‘ 


which stimulus was more or less in terms of the relevant quantitative 


’ 


property. The yse of. the terms "more" and "less" was randomized within 


and across tasks. — ' - l 


Pa Py 
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{ener for the conservation of surfaces task, after each Sranaror= 


. 
sy 


mation the transformed stimulus was vetaenad: to its original state ia e 
its equivalence to the standard was ascertained prior to the execution 
of further transformations, While the same procedure ‘vas followed on 
all conservation trials, for most tasks the second. tranpformation was 
* the most perceptually dueetetan of the three conservation trials.¢ In 

* addition, ids a wibjext passed (or failed) the first two conservation , 
trials, it was assumed that the third trial would be passed (or failed) 
and therefore the third trial was not adninistered. Mole. on the 
check trial, one of the two stimuli was tibenetonaliy wade quantitative- 
ly unequal to the standard. This trial served as a check for the ‘occur® 
rence of false ‘positives based on a subject's tendeticy to assert equiva- 
lence regardles& of the type of tranaformation. 

Following acl! trial; twe subject was asked to explain the basis of 
her judgment and Axplanat:ions were recorded verbatim. An explanation 
was considered Adequate if it could be clasetited as one of the fo] low-- 
ing: compengation argiment, identity argument, statement of operation ~ - 
performed, “‘pidtcionieenidaen: ‘or reversibility. , : 

Assis , : 
yo 
aga The following is a description ‘of the consatvetton tasks: 

Area method one.. (Modified from Goldschmid, 1967; and bieeae, tn 

helder & Szeninska, 1960) es “% 


Subjects compared two rectangles» composed of 10 one=inch white 


cardboard squares dincid ona black background. The ‘rectangles were 


: . 


constructed in two horizontal rows with five squares in each row, The 


subject was asked a question of the following type: "Do these two pat- 
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terns cover the sane amount of space ar do they cover different amounts © 
of space?" The three transformations consisted of the spatial re 
tion of one of the santics sie Paes, the lower lef€ square to 
a position around the periptify of its respective ad The one-inch, 
square was relocated to (a) the lower right portioh. of én variable fig- 
ure, (b) the top right portion of the variable figure, nd (c) the top 
left portion of the figure. On the fourth trial, after the two large 
squares had phn placed in their original identical seratvemont, the low- , 
er left square of the variable figure was removed asta check. 

Surfaces. (Modified from Goldschmid & Bentler, 1968; and Shantz & 
Sigel, 1967) . ae te 


‘ 


Subjects compared two green cardboard ‘rectangles (9 * 12 in.), rep- 


resenting grass fields, with a little brown plastic’cow in the center of 

‘ each field and two red barns G/4 in. x 1/2 ins x 1/2 in:) placed close 
together along the top edge of each field. The second trial Savek with 
ten barns placed in two connected rows of five along the top edge of each 
field, and the third trial began with six bakne placed close together 
Along the top dow of each field. Subjects were asked a question of the 
following type: -"Do the two on have the same amount of ‘grass ra ‘eat 

or does one cow have’ more grass to eat than the pther cow?" The three 
transformations consisted, of the scattering of ae barns on the wariable 
field while the barmsCon the standard field remained in a row along the ' 
top edge of the field. On the fourth trial equivalence was Teestablished 


u 


on each field and two-barns were then removed from the variable field as 
; a 
a check. . ‘ ‘ : 
Interior volume. (Modified from Piaget et al., 1960; and Storck et 


‘4 
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me, 8 
al., 1972) 
Subjects cémpared two houses built on a plot of green vrass, rep- 


° 4 > 
resented by a severed portion of rretn Lezo board. One house was com- 


posed of 12 red interlocking Lego blocks (5/5 in. x 5/8 in. x 3/8 in.) 


and the other was composed of 12 white interlocking blocks (5/8 in. x 


5/8 in. x 3/8) in.). The dimensions 9f the houses, when quantitatively 
» ; n A ‘ 
_ and perceptually equivalent, were 2 blocks x 3 blocks x 2 blocks.. Sub- 
’ 
jects were asked a question of the followine type: "Is there, the same ' 


anount of space inside each house or does’one house have more space in- 


side it than the other?’ The three conservation trials consisted of 
transforming the white house to (a) a2 block x 2 block:x 3 block eoh- 


fip7uration, (b) a 1 block x 2, block x 6 block configuration, and “(c) a 


‘ 


3 block x 2 block x 2 block confisuration. On the check trial, after the 
iesiwen Were borin in a-2 block x 3 uhset x 2 block arrangement, four | 


blocks were pease from the side of the white House leaving a 2 block x 


2 bicek 4 x 2 block neveriecnie, 
: 1 


Occupied, vo volume. (ilodified from Piaget et al., 1960; and Storck et 


Liss 1972) ’ a Pc 
a — be 


The sane procedure was followed as for interior volume except that 


. 


. 


a the standard red house was placed in one of two large clear containers 


. 


half-filled with water Sod the standard ced ts was of fhe following, 


th white house dn ‘this container of water Pace 
w ? N 


perinenter points to the empty container), would it take up ‘the same a- 


type: “Tf I would place 


mount of space in the water as this red house or a different‘ amount of 


ace? * 4 
space ly 


° : . 
Displacement volune. (Motitied from Piaget et al., 1960; and Storck 
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& aan 

et ‘les 1972), . 


The sane’ acetal was § toblowea as for sewunted wollune: however, 


the standard question was of the following, vee "T£\I would place this 


white house in the water ‘would the water evel, or whe the water tones 


to in this container, be \the same as the level in the container with the 


red house or would it be different?” a 


Scoring 


ad ‘ mg . 


7 5 ° . t ‘ 
. A quantitative score ranging from 0 to age assigned for each’ task 
\ on the basis of whether the subject”responded correctly to the conserva- 


tion and check trials and gave adeguate explanations. "Since there were 


‘six tasks, a subject s total possible score was 30. . 


' Subjecte 1 were also elawatgied according to the following qualita- ° 
{ ‘ . . _—_— 4 
tive stares: 


es se 


s : Nonconserver. For any one task a subject was classified a noncon- 
. 


server if ghe failed to respond correctly to 2 of the 3 conservatign tri 


als, or if she responded sorgactly but gave inadequate explanations and 


° failed the check. .Across Faaks a nonconserver was a cub ject who faided ‘ “7 
all six tasks or who was a noncongerver on five Sits dnd a areas con- ’ ! a 


. 
. 


¢ server on one task. : “s 
Partial conserver. For any one task, a subject was classified a — ae: 
A x 


° “ 


partial conserver if she correctly responded tg 2 of the 3 consegyatiobn | 
a trigls but either gave an inadequate explanation or failed the gheck. A 
“ 4 subject was classified a partial conserver across tasks if ated be- 
tween the nonconserver and’ conwervex criteria, t.e., she displayed sone 


‘ . & e : 
combination of noféonservins, partially conserviar and conserving across 


the six tasks. 7 . rh pain Bak 28 


Hornblum and Overton - eet _ Area and Volume - 
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Conserver. For -any one task a subjcet was. classified a conserver 
if she pave correct: responses and adequate explanations on at least 2 
of the 3 conservation trials and passed the’ check. Across tasks a con- 


server was a’subject who conserved dn all six tasks or who conserved on 


‘ 
| five tasks and was a partial conserver on one task, ~ 


\ _% 
Results | ye 
= ? 3 ery ‘ 
Table 1 presents the’ number of conservers on the area and volume a 


tasks based on the qualitative stare classifications. The percentage of 


subjects congérving on individual tasks ranged from 43.3% to 75%. Over 


.all tasks only 33.3% of the subjects were classified as conservers. 


Ansert Table | about here. . 


The first 4 tasks listed in Table 1 are generally understood to be 
concrete operational tasks, while occupied and displacenent volyme are 


typically considered formal operational taska (Piaget et al.,' 1960). It 


1 


is clear from Table 1 that conservation performance did not decline in . 
ae ee f : 
the reverse order of the typical acquisition sequence. That Ys, the for- 


mal operational tasks were not the most difficult tasks for these elder- : ig 
eee A 


e 


ly subjects. 
: + é 
Pearson product moment correlation coefficients were computed. anong 


‘the following variables: ages educational level, Quick Test score, occu 
-pational level, performance on each of the six dae (score: 0-5) and ° 
overall eeilveanuns (score: , 0-30). As indicated in Table 2, education- 
al level was poattively related to-Quick Test score, confirming Shock's 


(1951) point regarding the importance of education in determining -vocab- 


ulary size in-later naturity. id 


, 5 ri 


Ww 


1 . 4 
: 3 i : 

4 % - t : 
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“Tangle Table'2 about here - 3°. 
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A sipnificant positive relationship was also present between, éducational : 


level ang, ‘performance on four of the six tasks: acon aahate one, area -. 


*. 


method two, surfaces, and occupied volune, as well as between educational | ; 


evel and overall piieece: ies 

) pe oi , Discussion 

Se was . 

‘The feoulta of rie assessment study support earlier findings thar’ 
sided adults denonstrate suse ashlee ies on Piagetian lopicdl tasks. 


Only 33. 3%, of ina subjects were classified as conservers on thé basis of 


4 : “er 


_ their performance on all ‘six tasks. However, when population dhalaiear- 


istics are roughly comparable, the subjects in the present ‘stydy show ‘al 


a enaller performance deficits on the surfaces and volume tasks. than ‘the 
subjects in eather studiés e. Ber ‘Papalia; 1972; Papalia, eons a" 

" Bheehan, 1993; Papalia,. Salverson & True, 1973; Bangers,’ 1965; ‘Sanders, 

et mae 1966), Of the resaining two tasks, rar eel area method qne and 


area nethod two; only the former has age’ employed in studies with oldex 


< 


a 


aubjects (Rubin, 1973; Rubin et-al., "1973). Since petfornancé on ‘the ei: 


** area method one task was not sia = alana sepseately fied performance on 


- “, se 


other tasks in theis atadias, comparisons between ‘these results and our . 


own results caungr be nade. : ; 


“While it. fr difficult ee explain oe superior, performance of subjects 


lier studies, -1t"té ae oetatit to note that the — scoring criteria 


“were less conservative than the: criteria éaployed' ‘in other ‘etudine a ‘That 


is, a subject " was considered a conserver ona task even if one “of the 


three conservation trials was i. Cee Also, there was a catepoty for. 


i _ in this study, as coupared to the performance of elderly subjects in ear-- 


~ 
hod ¥ 
‘ 5 Py | ” ’ 
y 42 « 
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partial cdnservers on each task as well as over all tasks. ‘ However, 


while subjects in this study .performed somewhat better than elderly sub- 


> 


jects in sinilar assessment studies, their performance was still signif- 


s ‘ 


ue icantly poorer than would be predicted from research employing the same 


! 1 | . 


tasks with children. 


‘ y 
I 
: Several studies have yg that ‘elderly wobjoots lose»the ability * 
. 
Mi solve Piaget iin tasks ta! An, sper “which ‘is. the reverse of the typacal 
pf he 


: 
neaiateian sequence (Clayton: & Overton, 1973; Caiensa: 1972; Papalia, 


1972; Haontia, Salverson & True, 1973; Storck et al., 1972). Two explan-. 
ations basta on procedur's} differences anong ‘studies may be suf ficient 


“y 


ee es to account for the fact that the subjects in this study did not perform 


. 
’ more poorly on the fornal operational occupied volume’ and’ dieplaconent 


‘ Ny e “ 


bi : * volune tasks ‘than -on the concrete, operational tasks. “First, the subjects" 
‘ ‘<é 


justifications’ that were ereeatad as adequate on ‘the fornal operational 
a) i 


¥ 5 ad 
é ‘volume tasks in this study did not require -the calculation of lokund as. 


a 


a function of length,. width and heipht. * gecond, 2 subject's justifica- 


tion postulating a simple equality of weight ‘of the two houses involved 


in the volune tasks was accepted as adequate. Each explanation sungests 


that the criterion for inclusion as a formal operational ‘conserver in this 


“4 Re & may have been less dgnanding than in other studies. 


. 


¢ 


The Positive relationship found between educational level and con- ' 


servation perforaance in this stucy is in accord with seveval other: find-/ 
-ings that. pdint to the positive relationship ae educational level and 
“the suet ats perfornance of elderly subjects (Hawley & Kelly, 1973; Ko- 


“gan; 1974; Pa alia, Keanedy & Seen any 1973 . Papalia, Salverson & scaiaal 


1973). Accogding, to Gtaniek*ata Fricdnan ¢ 973), subjects who already 


“« support a eeeautueat. regression hypothesis. , ; 


Hornblun and Overtoh . - Area and Volume 
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’ 
have a Enoe deal ‘ee education ore likely to continue sanaae, to their, 
. ‘knowledge and to maintain thats intélidetual effectiveness: ‘On the: ba- 


4 


aie of dnfordial PONE RREEEGRS with these elderly es the authors . 
noted that most of ‘ee subjedte who were participating in adult. educa- 
tional attivitias were aDases the subjects who had attained een edu~ 


cational , lows. : 

‘Finally, .as iemoutuad ores the brdnney aim of the aia’ re- 
acias ts is to exanine-the hypothesis that the pogr “per fomnance on Logica 
tasks manifested by elderly subjects is indicative of performance ox! til- 
ization declines. and not of declines in underlying structural competen i 
Having established the poor performance of these subjects, the next step 
in the exploration of this hypothesis is to introduce training procedures \ ¥ 
with those simgents who initially failed the conservation tasks. _ Signif- 
icant performance LeeRanenyS following a short-term training es 


at 
would support the hypothesis, while lath of Sevtoroband increments would 


7 Study 2: Training . as 
The second study employed a training paradipn to determine whether. 
A sinple verbal feedback activated nbrabestcs required fou suquite per~ . 
= formance on onearrabion scans among, dldarly wibieabac Since more thad 7 
50% of the pibiccks ia Study 1 failed the conservation of surfaces tasl:, 
a task sinilar to thokauetacea task was employed for training. The orig-" 
inal surfaces task was then employed for near iranstes assessnent and the 


renaining five tasks were employed for far transfer assessment. © 
F > Ne) 
t 


du 2 
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; : ‘ Method ‘ ‘ = 
- te - od 2 a 
Subjects ; ae ae in) ae . 


Twenty-two of the subjects who failed the souearyation of surfaces 


A me task in ae 1 eo included in the i fla ath. Other subjects ; 


‘ 


r who butted on tlie surfaces task either refused fo participate in further,: 


PesELOG (n = 3) or were excluded hecause they had conserved on the five 


rebaining tasks (n = é) and #here could be no improvement ‘on these far ° 
é ( ; ‘4 


‘Eesnnded tacks etter training. a 


ae 


At es of the ee ranted from 65,2 years to 75.9 years ce = 71, 


a 


‘ sp = 1.8). The rance of Quick Test scores for these subjects was 3, to 


< “145 (x = 110.5, SD = 15.7). * The mean age and mean Quick Test scores for cs wee 
the 22 subjects in the training “study did not differ ‘sinificantly fron 
the mean acg and the mean Quick Test scores of the 60 subjects in Study 
1, (21). = £90, ‘PR? ts and t(21) = 2.0, p>.05, ‘enae: However , 
meqn educational level Ss subj ects in His training study was\pinaificant- 


ly lower then mean educational level in “the assessnent study, t(21) = -2.8, 


4 


i p.g.02. 3 : - * ‘ 
ne ‘ = + 
: "+ Desicn ; Gf Pe A ie: a 
, Eight of the 22 subjects had been “nonconservers overall .on- tte as-/— . 


Ce aS 


» 
a sessment pretest tasks. Four of: these subjects were assigned to a feed- ae 


peer group ia four to a no> fupdback control proup. une. subjects/ih each 


sroup wete natehéd scqneding to pretest pertSroancey are, edivee étonal 
s 


level, and Quick tole score. The 14 ronaining subjects had pen peretat a 


‘dnsueones _overall on the assessment. tasks. Seven aubiects were apotened ¢ 


to ‘the feedback group and a veg to the “ho-feedback contro Een The 
; 
subjects in each croup were ‘matched according, to pretest santorasvion ae, 


yy 
; 


educational i Quick Test score. 


o 


Trpinins. Feedback cand control’ froups were ‘adninisteret .f 3 20-trial 
hd ip 4 


‘procedure that involved the sare i at of Romine rary area as the. 
surfaces task. The solution to-both tasks is based in part een pubtract- 
sing smaller ae seit areas fron sae constuent areas. However, the 


i téaining, task was different fron the Statins task in that different mat- 
ig 
@rials, different sheeetons, and ‘dif ferent ignetaeaicouy yrre used. Mul 
7 i eof 
, Hreolored one-inch wooden cubes were Placed in varipue numerical and spa-" ~ 


ry +. 
iy * 


a ee 
; . tial arrangenents on two 9 x 12 in blue ‘cardboard Hactanelion, In each of 


the. two sets vf ten trials there were three identity évtals in which the 


ASSANLEMEAES | on both hour were identical. wh ire were also four conser=- 
‘vation trials’ ta which the same number of cubes Nr on each: board but. 


“‘ 
a different spatial el ons, and thete ard three check: trials in 


vill an unequal fies of cubes appeared on each board. "6 ‘ 
‘The, atandard question asked on ssa trial was. of. the. following type: 


"Is there the same amount of. blue space “Fenaining on each board or does 


hd “ 
. 


one board have more,blue space renatning, than the other?". The two tyes 


of comparisons ‘were alternated guch that the ' "same" conparison: eonubtine 


* Z 


ted. the first part of the question for half ‘th trials hes the "more" con~ 


nadtaon for. the other half. ° Only after the 10th trial, “aba the 20th gobi: - : 
’ % : 
was an explanation required. ' , ’ x 
» 


: é S * ‘“ 
At the beg innin} of training, subjects in the feedback group were 


: a ; £, > 
told they would be inforned as to the correctness or incorractness ie 


their responses. . When\pubjegts in the feedback -° gave a@ correct re~ 


sponse the experinenter replied "Yes, that' s right.. Let's -" ‘on" ° When 


¢ 


4 
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- 


es 2 « 


subjects gave an incorrect response, the experimenter replied "No, that's 


v 


not right. There is (is not) the same amount of space remaining on each 


board". No feellback was offered’ concerning the adequacy: of the two ex- ° 
, 


“PRansE ions: The sane 20-trial procedure was Seas Kai to the control 


group but they secekied no feedback after eac response, - 


" The training procedure took Appreeany 15 ninutes te adainister 


ane the training score computed was the number of correct responses on 


. a Ne 
the 20. bad, The average, length of tithe intarvening bétwean pretest as- 


Hosement and Raine wag 2. 6 months. | 


| 


s a\ Eomedists posttest. Inmediately following the’ erating procedure, ‘ 


\ 
the six assessment tasks were readministered to. the subjects in the same 
” ‘s } . a 2 


= j . ’ / te os Mtg te 
-order of presentation as they had been ‘administered duting #tudyad. 


the activation of already pres 


od wath 
Results 


-A first major finding conce s.the ease with which trainthe ied Pe ke 


‘a 


werg established. “As sugested darlier, ease of training would suggest ‘ 
cognitive structures, whereas Siffi~ 


culties in training’ would surs vest a structural deficiency. Ease of train— 


» 
£ ‘ 


-ing ‘is! indicated in this study, by the fact: chee: on’ the conservation train- , 


ts 


dine trials the feedback ¢ oup made’ ‘a total of only eight errors after 


their first incofrect response while the ¢ontrol group made a total of 60 


, ‘ 


eros after their first incorrect response. ” 2 = 
\ 
J i i paar TT * Ny |" 
Mig HS j _Tnsert Table 3 about here 7 : 


a 
. a , a 


’ % ‘ prs — x % 
-In addition to-ease of training, sipnificant traininp, effects ‘were 
present on both near and far transfer posttest tasks. On the near trans- : 
fer postteBt gurfaces task, the feedback > oup performed significantly 
: , - 4 Vogt : { : ¥ es 
‘) ° a 


de, © 


* 
ih 


. 
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ae Wek : : 
_ better than-the control group wu = 13, pé. 001). Thds sane effect is 


a ? evidenced fy Table 4 where it ‘is shown that of the 11 feedback subjects 


“ig 
- who were mnonconservers. on the pretest surfaces taak, ten conserved : ph 


_the posttest surfaces task and one ‘es Dassitied a partial conserver. 


As : se ld incl . 
Insert Table 4 about) here * , 


_The feedback group also: performed sipnificantly better than the con- . 
‘Seo BEoup, on four of the five far transfer tasks: “area method one, ‘. 2 


22. 55 P a area method tw», us = 34, p “.05$ interfor sears 


¥ 


tak posttest pubbncaanent: U= = 22, Bé: o1.’ : a. ae oa ‘ 


ri ~ ‘ 
Pa © 


Further evidence af ‘transfer nerpete may be geen in Table 4 which *" 


"A 
presents he ‘number, of Taubenpesvorns partial conservers and conservers 
4 oa y 
in tlie’ feedback, and. Eouebot groups on iia and ie tasks. The: * fr? 
“nuiber’ af’ pro frésetons — a lower gtare durip? pretest bs a higher 


‘ 


_atace, durii oF posttest, on- any” task, “and the’ nunber of regressions thee a 


hi-her stare to a lower stare were computed , f for feedbatk aad control 
t 


we 


‘props. : While chieta were no 9, eksntfteant at fiarences i 


pressions ‘made Ain the two , STOUPS, (1. Cry ics répres 


“back group, ten ra die control: ‘exoup) pae:} stontficantly greater nunber of 


progressions ‘Eecaggtotcne to posttest were ‘wete in the iiedback group 


s wer, 
r) 
e. 


bs 4 


U6, acioop...\ - ie a Le . : 
tig ES, eee y ‘ ne 
It can. be seen from Table 4 that some of the ‘control subjects d did 


: 
; 4 


inprove fron Pretest to reattest. Such inprovenent is probably a func- | 


cma ‘of increased fantliarity with the: stim lus faterials (see. Lester j 


Kleta, - -1973) or increased i cai with the testing eieuntton (see 


LAN, 4 


Brainerd & ‘te, yo7tt Hoyer; Kabauyle & Baltes, ‘973 as ‘a rebult of 


Hornb lum and Overton 


) 


j . . 


. feedback and control subjects did not ateiae significantly after traininp. 


Pe 


-due to the’ mint iarity eirthe training task to the surfaces task and the 


“fact that the ‘paadbainant explanation on the 10th and 20th arial of the 


— in the areas of rigidity (Coleman, 1963), sorting behavior (Cro-. ‘ 


the first training attempt with elderly subjects in the area of consérva- av 


Displacement vo lune was the only task on which the performance of the 


; a 
, As. Hinedaanit earlier in this papery wieptad’ and disclatenant volume - 


Area and Volurie * , 
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e 


_— 2 


exposure ‘to the 20-trial trainin} procedure. ; 
Training studies with childr often compare the exp aneeane of i 

iwinieat conservers and eet conse yers (e. Bes Brainerd, 1972), In 

‘this ‘study, the } pattern of explanat fons riven y subjects who conserved . ; | 

on fhe posttest, tasks corresponded exactly to the pattern of explana~ 

tions riven by pretest conservers. The only " exception’ was, that whereas 

peabait consérvers on the surfaces task fave alnost as any addition/ 


subtraction Arguments as identity arguments, the majority of trained con- 


‘ervers on the surfaces task gave identity ‘explanations. This may be 


training task was the identity explanation. 


- Discuss ion 


% 
While there have been successful training studies with eee 


vitz, 1966) », Tesponse speed ‘(Hoyer et al., 1973) and classification (Den- 


. ‘ 4. 
ney, 1974), the present study is, to the best knowledge of the ‘authors, = 


tion performance. In this ‘attempt to activate conservation abilities in 
elderly subjects, simple verbal feedback led to siznificant ‘improvement é 2, i 


in performance. on the near transfer task as well as on far transfer tasks. 


aa considered formal operational tagks, but in light of recent . 


(adtiovs that conservation of eccupied volume is. attainable throughout ; hae 
ae eg tS bs rae x om ae 
. ae ane SN dail 5 ary. egy rm 4 
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the concrete operational period (Andrejezak, 1972), dieplacenent volume 
might be eounierad i only fornal seerakiiaal task in the test bat- 
tery. The ‘fact that feedback on a concrete operational training task led» 
to inproveneht only on tasks sa a throushout the concrete opekat ton 
al Period is consistent aii the Piagetian ‘notion of structure a’ ensenble. 
It is sugdanted that Fenitbonk activated BcELr rune relevant to the train- 


= 


we task and ‘that these operational structures were then applied to other 


concrete operational tasks but-were not useful for solving the formal op- 
¢ , . 


x 


erational displacement volume task. Ra ot oe : a 


The redults ‘of this study “are ‘consistent with several “training stud- 


“le with children ‘in which feedback procedures enbenced performance’ ‘on 
‘Piagetian roca tants or ee 1966; Brainerd, “1972, 1974; Kingsley & 


Hall, 1967; Ovaxbabk é Schwartz, 1970; ‘Sdegler & Liebert, 1972). Just 
r z t » 
as, the results, of training studies with, children have been’ ‘interpreted 


in terms of the conpetence-perfornance “distinction (Beilin, A971; Over- 


‘ 
‘ton, 197537 Overfon, Wagner’ & Dolinsky, 1971), so too the results of this 


‘ 


study support the hypotheses that older adults naintain the cottpetence to 


, \ i adequately solve Piagetian consérvation, tasks and will nartsen correet}y * 
"whoa such ‘stratesies are “activated. aay) ihn ec j 
Ie is nost’ dikely ‘that ‘feedback activated existing Speseisunl struc 
tures ae nok nerely reinforcing - specific responses since the cae 
“tag , Procedure was brief, feedback led. rapid inprovenent on the conser- 


~ 


* vation training trials; and the effects of feedback eratning generalized 


to-both near r and far transfer tasks. Both the rapidity and generalize 


- tion of training effects support’ the view that training influenced Muper~ 


wat e # ; 3 


e 


37 ficial performance epstore and not underlying structural cee = _ 


as “aid Hooper, Fitzgerald ai 


. aging process. 


t ae P ‘ 2 
and three had been partial conservers OLSrSEE TG the. pretest but were in ’ 
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This patne. is aiesinn to the suggestions ae by seeien and ‘Carey (1972) . 
and Holand and Palgrng (in' press) that the speed ad ease with which a 
brief’ trainin; procedure leads five yéar’ ‘olds to distinguish the as 


ie and Mes cvall: and, “Lege! and " : re",. aneceiuatn: indicates - 


that oie daabetaey to distinguish between the concepts as probably more 


a reflection of a superficial problem than a reflection of ean operational 


‘ 


deficit or lack of conpetence. the basis of the present findings, it 


seems reasonable to conclude t t the elderly, in general, maintain the 


relevant strateztes in compet rice and simple verbal feedback activates 


- 


those strategies into a 


a 


ies “Thus, it seens premature to postulate, 
Rapala (1971), that Piagetian logical , 
functiéning is subject to dative cLEapES SRI EAE SOR and repression with 


advancing eee ag a function of: the neurological cat d inherent in “the 


ready existing cognitive structures is the further question of whether fr 5 
such procedures produce al stability of wieanntad performance die tine. 
To ‘Angene whether traint: effects hier maintained over time in ‘the ieee 
ent study,: six suhjects who conserved on the surfaces posttest tack were ~- 
revisited: six weeks after training. nae of the wibiieke had been par- 


tial conservers overall on the pretest and were given feedback training 


the control group. The six conservation tasks were ‘again administered’ to 


«these eS as a delayed posttest. While it is not, possible to draw 


| ptrons conclusions ‘phsed on so few subjects, there was cone! evidence that ‘ 
csusjects in the contro’ b group rerressed more over the stx-woek arias then? 


e ae t 


¢ Vrs 


e ¥ : @ ‘ 
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. 
’ 


f » subjects in the feedback zroup. There were five re7vressions amanr the 


' é « 
control subjects and two rerressions among the a These 
as 
. ; t + 
findings lend some tentative support to the suggestion that activation 


.»procedures do lead to stable performance over time. This, however, is 


an area that obvfously requires more Systematic investigations. ay 
In conclusion, while Horn (1971) viewed as ‘aiakoe mas atteapt to 
discover ptocedures denonstcatiny the yoxthinaed of the aged, va view 
such an approach as both necessary and positive, It is ghconadey in, the 
wate that it extends assessment ressatak and att more valid juds- 


. 


. ments as to whether older subjects are manifesting their full potential 


in testine situations. It is positive in that it provides a-basis for 


questioning, widely held stereotypes regarding daverlorating mental abili- ‘ 


ties in the acéd. aks 
” oe 


“ye 


- 
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